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SAMENUAÍTlNG
Docttt zzn w.LUeh.zu,nig mo..twLactL ín vahuim meÍ. nAnÍgzn o( u.ttna vLctLe-t
LLch.t tz butnalzn, h"unnzn Qh uit di-t mo,Íeninal e,Lzktnctnen X-cttgzmctctht wondzn,
D.íl pnctcu n()zmen wo [oÍoeni-ttLe en de X-orgzmaah,tz zLzkÍttonen heÍ.zn [oto-
zlzhÍnctnzn, HLenbq NotLdÍ. geb,twLh gzmanht vcLn Q.en monctchnomaÍitche LLchibtton,
d,w.z, LícLtt ma.t'eín bzpaaLdz e-ne,zgíe. Dz znettgLz van dz ui-tgutna"a-Lde
[cttcte.l,ekÍnonQ,n LallLdt gzmeÍ.en. Dasn de- tota-Lz enettgLe, vootL h-QÍ. ptLoca-A bohoudzn
moe.t 211n, iÁ na maÍing van dz znengLz vctn he-t [otoe.l-e-hÍnon d"i.nzht bztzend waÍ
de enengie, va"n de a-ehÍenbLlvzndz touts.nd i,t, waan nu Lzn gaÍ ziÍ. ctyc de, ytX-ztz
vctn heÍ ve,lwqde,tdz elzhÍnon.
In zzn mctÍe,LLaa.[- lzunnzn de e,LekÍnctnzn ctndehvQhdzzLd wctnden Ln lLoffip
e-Leki'íctnen, d,Le o..ttqd a-cLn Q,zn znh.zX, aÍoom gzbonden bLqvzn, e,n Ln vo.Lzniiz
e!-eh.tnonzn, die de, ondetdinge a.tonzn bq zLh.ann hctudzn zn de, el,tzvvUcLtz bLnd.Lng
vuLz())LgQ-n. 7n 'sommLgz mcÉe,nioLzn zqn wLe-t aX.,Lz moge.ll1h.z 1co'sLLLe's voon de
va.l-zntie eXztztnonzn be-zeÍ; men bcLn da.n zzggzn dcd uL valenÍie gaten aawezLg
zan.
Dz gatzn hzbbzn zzn ctndelt-(ingz w.istzLwznhíng, de Cou.l,ctmb zelcu.l-tLe,
gzna"amd, d,Lz .tlzehts oveh aÍonabLe a(,stand nenlzba"an b. 0aandoon hzz[Í zzn
t.outn"nd me-t twze ga.Í.zn ctyt zzn zzl-(1de a-toom a-zn l,L0gQ,tLa- enengLz dan ezn
tctutctnd me-t. twze, ga.ten ctp buuto-tomzn, Dctctn u met (otoznvít^LQ- a-Q,n omyc ga"t
()p Len o'tctctm te, nahe,n, za.L de, zne,tgiz van l,tzt [tttcte,l,ztzÍnon andelu zqn, aI
ncrct gzLctng he,t ctanÍaX- vale,nl,t-z gaÍzn op he,t be-tne-[(1endz o-toom vetueluLl-Le-nd
iÁ, U.i-t dz gzmzton e,nengLe vznde.Iing van de (lotoelztztnonzn lzctn de. waande van
dz Cou!-ctmb tczytu!,tLe- beyta.a.Ld tilc)fLdzn, dzze waandz i.t vcsc.t.rt e,Ltz maLa^iall
ve,uch)-(Ie,nd, Tzvznt han hzt aantaX- vaLznÍiz gaÍzn vcLn dz ve,nlch,í.(lzndz a,tctmzn
be,pctaLd wc.tnde,n, 0.í-t ga.z(t Ln(lttnmaLLz ovuL dQ,0.il1d vcLn dz ehzmiscl,tz bínd,Lng.
In dz geneÍe-n maÍwLa!-e-n, CuF2, CuCt, zn CuBn, wa"an'z'zn vaLzntie gaÍ aawnzzLg
,<-t, h,unnzn we- bepa.Lzn daÍ. d'Lt valznÍiz gaÍ. Lztl me-uL 0p he.t h,oytzn aÍcton dan
oyt he-t haXogeen o-toom zLt. )ctlz in a"ndenz eigznschctlcytzn vcLn dzzz ma.tzniaLen zn
van CUCX, (zzn ve,tmzzndQ, ^upahga-LuLdzn) ve,ntcha(dzn dz beÁcl/Lnzvzn meÍíngen
LnzíchÍ., He.t docttt [oÍcteni,s,sLe gzmctahÍz gaÍ Ectn vznva.Ll-zn na"an zen znzngeLí.telt
Lage,tz tr.tutend onden znvÁriz van zzn twzzdz oLetzÍnctn, Bq d,íÍ zctgehetzn Augen
prLocQ,L tnzdzn toon-tge-Lqtzz CouJ-omb tzput'sLz z((;eh-ten op.
In heÍ twzedz dzel- vctn d,i-.t boe,hje, i,t dz oytbouw va"n zLn (lcttozmi's'tLe
ctycpana"a,t be'sch,Lzvzn, Loa"a,Lmzz teve,wt dz nLch.ting,sa-(lha.nlze,X,qlzheid vctn z [ctto-
eLztzÍnonzn h,an wctndzn bepna.ld. 0m ezn auÍomaÍ)..tehe .tpzlzÍnctme.ten bzdizwLng zn
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dctta ve.nwenhLng moge!.qh Íe n
gdinÍrt r(ctczd ( = ve,\-bondenl nz
V an dctto eleh.Í,,tonen u,íÍ
geLqhtqd,Lg gemetzn. I lLt de n
vetdelLng vnn hzt p,Leh-tnon í,
ve't-deling va.n de valenÍi.,2 z.L,
it, zctctl.t Ln zen h.,vLtta-[- hzt
,s X.echtt (oto zX-zhtnonan Q-tan
ge.ma-tan waandzn v,t,,t n enutgí,2
wonden; di-t i^ he-t venband tt
va.IenÍie, e,!-ehÍ,\-onen í he.t mc
e XlhLvLt eh e.n magneÍiÁ el,t gzdt,
Á*
Antgtn o( wtlna víol-eÍ
.tncs nzn X-ct I gzmcta'lzt u)o lLdzn.
.Lzhlnonzn he'ten [otrt-
w chnoma't),t cLte líchÍb no n,
rn de- uitgutnaalde
)- v0aL l'LQ't lJrLoce^ bzl'tctudzn
?-zhÍ,'ton dine.ht bztzznd wctt
4u Lzn got ziÍ oP dz PX'ztz
1dZzLd L1()rLden Ln tLotnp
bLqvzn, zn Ln valznÍie-
zn en dz chzmi'tehz bLnding
,LLltzz '1to,s.LÍ'teÁ voctn dz
n val,zntiz ga.tzn aawe'zLg
dz Cct u.l-omb .zepu'lsLe
'. i.t, Daandoctt hzz(t ezn
.LLL LnL.LgLa, dcLn zen
(lotr.tzmi,ttLz zzn tomYt gut
,lzlztnon anda'I zqn, a-L
\ (endz a.ta om v e.n't chi.L'Le-nd
,-bÍnc.tnzn hran dz L)ct'a"Ldz v(Ln
vootL a-Lh" ma.te^iaa-L
van dz vetueh)-Ilzndz aÍomzn
tan dz ehzmitehe- bínding,
z'z'zn va.Lzntiz gct-t a'anwezi-g
en op hzt hoyte'tt a.tctom dan
W)a-n vcLn dzzz ma-te-nidLzn en
dz bz.t chtzv zn meÍingen
vaX.l-e,n a.a,\ eLn znznge-t i-t eh
rcctn. Bt1 d'i.,Í. zogehztzn Augen
n ( )p.
uJt van e-en (otozmi-ttLe-
hanhe.l,qh-he.l d van dz (;c.ttc.t -
. qehirume'ten bedizning en
da,ta venwenhLng mogo!.qb Íe mctlzen, he,bbzn wz dz e!,e,f.t/Lotih-a vctn dz ctlclcartaLuun
gdLntzn(ctce.d | =venbctndon) mel oQ-n nLertocctmpuÍ.en.
Van [otue!-e.h.ltrr-tnen ui-Í. zzn hctpen hnLttol- .r.t dz enz.ngíz zn dz n-Lehting
geLLlhtlld,Lg enzt.zn. ULt de nLchting.tvendaLLng hctn dz actntp.ttctnlzaLqhz Lctd,Lngd-
ve-,tdeling vl.n hzt ,z-Lelztnc.lt ín hp-t a-tctctm vUtgUt.zl-d 100/Lda-n, AI-t dz Lad,Lngt-
ve.nd,zhng va.n de va.l,znti.e. tLzhih0nzn v0().1 atLQ, ge,Lqh,taon-LLgz atomzn he-tze-L(dz
't,t, zctctl's Ln e-zn bu\toX- h,zt gzva!- it, dctn zuUzn cue, in zzn bqtna.t-de, n-LchLLng
,sX.ech-tt [ot.oeLelztn,Lnen ne-ten bq ze.e.n qczeLaLz wa-andzn vctc.tn de- znan-gLz. Ui-t dz
gzmeÍ.en Laaehdu voott enzngLe en hich.ting hctn de, di-tyte"t'tLa, lLQ-L(Ltiz bzpcta.Ld
wonde.n; d"Lt i^ hzt venband tu.ttzn zne-ngLz zn Lmpul,s l=bewzgLng) v(Ln dz
vctlenÍia- elehtnonen Ln he.t ma-te,1,L(Lltl-, Nle.t dzze d,Ápe'nsíe rul-a*Lz h,en a.n. he't
el-ehLnUell zn magneÍ)seh ge-d.nctg vcLn ezn maÍzni(L(tL vctctntpeld LuorLdzn.
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